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(54) Dynamically allocating server resources to competing classes of work based upon 
achievement of service goals 

(57) A facility for adjusting a number of servers 
assigned to server pools for performing certain work 
types on the basis of unmet service needs in a work 
processing facility. Servers may include service agents, 
both human and robotia A server assignor and a corre- 
sponding server assignment method may each be 
employed in a work distributor or an automatic call dis- 
tributor ("ACD") to conditionally adjust server availability 
in server pools. The server assignor compares a com- 
posite preference value for a work type against each 
server's threshold value for the work type. When the 
server assignor determines that the composite prefer- 
ence value is greater than or equal to a server's thresh- 
old value, then the server assignor indicates that the 
server may be included in the server pool for that work 
type. Each server has preference values and threshold 
values for different kinds of work. The magnitude of a 
preference value represents an affinity for the work 
type. The server's threshold value represents a reluc- 
tance to perform work having that work type. The server 
does not normally receive work for which the preference 
value is less than the threshold value, unless the server 
assignor determines that the composite preference 
value exceeds the server's threshold value for that work 
type. The server assignor and corresponding server 
assignment method may compute the composite prefer- 
ence value from a number of user-selectable inputs and 
utilize a number of user-selectable functions. 
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Description 

TECHNICAL FIELD 

[0001] The present invention is directed to the field 
of service provider allocation, 

BACKGROUND OF THE INVENTION 

[0002] Many service organizations need to dynami- 
cally allocate their servers in order to attain certain 
goals. Such allocation is typically performed manually. 
Servers may include service agents, both human and 
robotic. Increasingly, external performance measures of 
service delivered dominate internal cost measures, 
such as utilization and labor coats. Such external meas- 
ures often consist of classifying certain transactions into 
meeting or not meeting desired objectives and deter- 
mining a proportion of those transactions meeting 
objectives. Such a proportion is calied a service level 
The service level is measured over some period of time 
or over some number of transactions. 
[0003] Examples of service levels are the percent- 
age of customer problems resolved without further 
activity, the percentage of dispatched taxicabs that 
reach the rider within the committed time, the proportion 
of telephone calls handled by a qualified representative 
without requiring a transfer or referral to another server, 
the proportion of telephone calls that can be connected 
to a server without delay, the proportion of e-mail 
requests that are answered within 24 hours, the per- 
centage of on-time departures of city buses on a partic- 
ular bus route on weekdays, the proportion of 
transactions handled not resulting in a customer com- 
piaint, the proportion of preferred customer calls ban- 
died by fully qualified servers, the percentage of 
Spanish customers handled by a server fluent in Span- 
ish, the percentage of telephone calls not abandoned by 
the customer before connection to a server, the percent- 
age of customer inquiry telephone calls that are not 
blocked at the central office switch, the percentage of 
customer sessions with the self-service World Wide 
Web pages that are not aborted while waiting for a dis- 
play, the percentage of customer requests via telephone 
that can be completed immediately while on the phone, 
the percentage of loan applications processed within 
one-half hour from the time of the request, and the per- 
centage of priority telephone calls answered within 8 
seconds and handled properly by a qualified server, to 
name a few, 

[0004] A service organization's goal for a service 
level in this context is a particular desired value of the 
service level. The goal is said to be satisfied if the 
attained service level is at least as high as the desired 
service level for the goal Conversely, the goal is said to 
be unattained if the realized service level is less than 
the desired service level. For example, the goal of at 
least 85% of telephone calls from preferred customers 



each day being answered within 12 seconds would be 
attained if, among the telephone calls from preferred 
customers during the current day, 87% were answered 
within 12 seconds; inversely, if only 84% of such calls 

5 are answered within 12 seconds, the goal would be 
unattained.. In this framework the goal is either attained 
or not Moreover, no extra benefit is accrued for attain- 
ing a service level much higher than the goal. 
[0005] A service level goal is one commonly used in 

w criteria for contingency actions, including exceptional 
allocations of resources. Other relevant performance 
goals in this context may include maximum values for 
mean wait times, current queue conditions, minimum 
number of transactions throughput in a work shift, and 

is measures involving various determinable factors indica- 
tive of quality service. 

[0006] The number of server resources allocated to 
a type of service often affects the service level achieved 
for that type of service. When such is the case, the oper- 

20 ation can usually reallocate servers to the subject work 
in order to achieve service level goals. Such reallocation 
generally incurs opportunity cost; however, since serv- 
ice levels for other work suffers. One can often justify 
this opportunity cost based on an appropriate priority 

25 hierarchy as might he established by the enterprise's 
operating rules. 

[0007] For example, suppose servers in a call 
center can handle both loan servicing and sales servic- 
ing transactions. When more servers are assigned to 

30 sales activities, sales servicing transactions experience 
a higher service level on answer delay ™ that is, the 
amount of time required to answer each sales call 
declines. Meanwhile, the loan servicing calls are not 
answered as promptly, reducing the service level for 

35 loan servicing transactions. The service organization 
may rationalize this by saying that loan servicing is rela- 
tively less important because it is not very likely that an 
existing customer wil! switch loan companies, and that 
the company presently needs to acquire new customers 

40 that could easily take their business to a competitor if 
their calls are not answered promptly. The service 
organization wants to satisfy the goal of loan servicing, 
but not at the expense of failing to reach the goal in 
sales. When the sales goal is not in jeopardy, but the 

45 loan servicing is failing to meet its goal, the service 
organization desires to allocate more resources to loan 
servicing, The service organization wants to meet both 
goals, but the sales goal is more important than the loan 
servicing goal and so may preempt it. That is, if the 

so operation can only meet one goal it should be the sales 
goal. 

[0008] Within a set of servicing goals, there may he 
goals that relate to work having a short "opportunity 
window" as well as goals for work having a long oppor- 
55 tunity window. An example of short opportunity window 
work is a telephone call, which if nor answered in sev- 
eral tens of seconds may be abandoned by the caller 
with limited patience. An example of long opportunity 
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window work is a letter from a customer regarding a bill- 
ing adjustment that has until the next billing cycle to 
complete. Thus, the operation has a very abort time 
frame for meeting service objectives associated with 
short opportunity window work while the window of 
opportunity to achieve service objectives associated 
with long opportunity window work is much broader. 
Hence there may be productive operational strategies to 
temporarily allocate more resources who arc performing 
long opportunity window work to short opportunity win- 
dow work in order to meet the servicing goals for the 
short opportunity window work, 

[0009] Many service organizations need to dynami- 
cally allocate their servers to achieve desired results. 
Manual interventions typically effect such reallocations. 
Often servers are held in abeyance, not available for 
certain types of work, although they satisfy the skill pro- 
file required for the work type. However, if conditions so 
warrant, they might be assigned to the work type. The 
server is said to be a backup server with respect to that 
work in such a case whore the server is not usually uti- 
lized for that type of work, 

[001 0] The desire to allocate more server resources 
to an activity is typically contingent upon the alternative 
activities that the server resources can perform and the 
demand for such alternative activities. Each of these 
alternative activities is also potentially associated with 
various service levels, each of which has a goal and a 
level of attainment Consequently, the reallocation of 
resources can depend upon service measures for all 
alternative work types associated with each of the 
server resources. Manually performing such a poten- 
tially complex allocation function can produce signifi- 
cantly sub-optimal results. Often, manual allocation 
comes too late and leads to more problems when the 
reallocated servers are not returned to their preferred 
work soon enough. 

[0011] Most automatic call distributors ("ACDs") 
have a feature that is generically called "call overflow." 
Call overflow makes a server group available for a call 
queue contingent upon selected conditions. However, 
ACDs generally lack facilities for holding a server in 
abeyance from receiving calls contingent upon appro- 
priate dynamic conditions. Generally, the ACD requires 
explicit control of the process of getting a call to a server 
but provides little explicit control of the process of get- 
ting a server to a call. However, the server's viewpoint of 
a work type is often critical in choosing between alterna- 
tive work in order to maximize the aggregate completion 
of work. 

[0012] The advent of skills-based routing, in which 
the skills of each individual server are considered in 
allocating servers, complicates the situation. Skills- 
based routing cannot tolerate simplifying fragmentation 
of resources into monolithic pools where distinguishing 
skills are ignored For this reason, conventional ACDs 
as well as workflow automation systems fail to meet this 
need. 



[001 3] Work distribution systems may force users to 
manipulate server "skills" in order to effect a reallocation 
of servers, as discussed above, ACDs and other auto- 
matic work distributors may report "service levels" only 

5 on skill demands or on some kind of queuing point on a 
distribution map. However, sometimes a "skill" is actu- 
ally a type of work instead of an attribute of the server's 
capabilities. These conventional solutions constitute 
potentially severe limitations on the monitoring and con- 

10 trol of service levels important to the service organiza- 
tion. 

[001 4] In this environment, the service organization 
wants to provide preferential treatment to work activities 
in a hierarchy that ensures that the best work item is 

75 given to a server in view of service goals and the stated 
priorities of these goals. An automated system that 
dynamically expands a pool of servers available for 
work types based on the attainment or non-attainment 
of determinable service goals pertaining to the work 

20 types in a work processing facility would have significant 
utility. 

SUMMARY OF THE INVENTION 

25 [0015] The present invention provides a facility for 
adjusting a number of servers available for particular 
work types based on unmet or jeopardized service 
needs in a work processing facility. Servers may include 
service agents, both human and robotic. A server 

30 assignor and a corresponding server assignment 
method may each he employed in a work distributor to 
conditionally adjust, the assignment of servers to server 
pools* An example of a common work distributor where 
work items are represented by incoming phone calls is 

35 an automatic call distributor ("ACD"), 

[001 6] The server assignor compares a composite 
preference value for a work type against each server's 
threshold value for the work type, according to an 
embodiment of the invention. When the server assignor 

40 determines that the composite preference value is 
greater than or equal to a server's threshold value, then 
the server assignor indicates that the server may be 
included in the server pool for that work type. Each 
server has a preference value and a threshold value for 

45 different work types. The magnitude of a preference 
value represents an affinity for the work type, The 
server's threshold value represents a reluctance to per- 
form work of that work type. Servers do not normally 
receive work having a work type far which their prefer- 

50 ence value is less than their threshold value for this 
work type, unless the server assignor has determined 
that the server's composite preference value exceeds 
the server's threshold value for that work type, accord- 
ing to an embodiment of the invention, 

55 [0017] The server assignor and corresponding 
server assignment method may compute the composite 
preference value from a number of user-selectable 
inputs and utilize a number of user-selectable functions, 
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according to an embodiment of the invention. The com- 
posite preference value may include a dynamic prefer- 
ence value that has been calculated from inputs such as 
service levels, queue conditions, a desired service level, 
alarm conditions, answer delays, call abandonment 
rates, and operator interventions, in one embodiment of 
the invention, the composite preference value function's 
inputs comprise the server's preference value for the 
work type and a dynamic preference value for that work 
type. Accordingly, the composite preference value in 
this embodiment considers both the server's specific 
preferences for various kinds of work and the work 
processing facility's current general preferences for 
handling various kinds of work based on broader con- 
siderations including goals. 

[0018] The server assignor may utilize any of myr- 
iad composite preference value functions that receive 
as inputs the work type's dynamic preference value and 
the server's preference value for the work type, accord- 
ing to an embodiment of the invention, A simple com- 
posite preference value function comprises summing 
the server's preference value for the work type and the 
work type's dynamic preference value. 
[0019] The server assignor and its corresponding 
server assignment method apply a dynamic expediency 
demand of work to effect an expansion in the server 
pool for work types having unmet goals. The server 
assignor and server assignment method allow a work 
processing facility to utilize backup servers commensu- 
rate with the effect of operational rules for expediting 
work. The server assignor and server assignment 
method enable the utilization of backup servers without 
undue constraints upon the work processing facility and 
the server organization. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] An embodiment of the invention will be 
described below relative to the following figures. Note 
that similar elements and steps in the figures have the 
same reference number 

Figure 1 is a high-level block diagram of a sample 
general-purpose computer system 100 upon which 
a server assignor 1 02 may execute, according to an 
embodiment of the invention. 
Figure 2 is a server preference table 200 illustrating 
the preferences of various servers for the various 
work types 202 that represent types of work per- 
formed in the work processing facility, according to 
an embodiment of the invention. 
Figure 3 is a diagram showing a table 300 illustrat- 
ing server preferences and thresholds for work 
types performed in the work processing facility cou- 
pled wish a composite preference value for the 
work type, according to an embodiment of the 
invention. 

Figure 4 is a flowchart illustrating the generation of 



composite preference values using the server 
assignor 102 or its corresponding method, accord- 
ing to an embodiment of the invention. 
Figures 5A and 5B are a flowchart illustrating the 
5 server dispatch procedure, according to an embod- 

iment of the invention, 

Figures 6A-6D illustrate the change in assignment 
of servers to various server pools 603-605 over 
time due to the server assignor 102, according to 
10 an embodiment of the invention. 

Figure 7 is a diagram showing a table 700 that 
includes a dynamic preference vaiue column 701, 
according to an alternative embodiment of the 
invention. 

15 Figure 8 is a server preference table 800 illustrating 
the preferences of various servers for the various 
work types 202 that represent types of work per- 
formed in the work processing facility, according to 
an embodiment of the invention. 

20 Figure 9A is a high-level block diagram of another 
general-purpose computer system 100 that 
includes a threshold value determiner 911 and a 
composite preference evaluator 910, according to 
an alternative embodiment of the invention. 

25 Figure 9B is a flowchart illustrating some of the 
operations performed by the composite preference 
evaluator 910, according to an embodiment of the 
invention. 

Figure 10 is a table 1000 illustrating server prefer- 
30 ences and thresholds for work types performed in 

another work processing facility coupled with a 

composite preference value, according to an 

embodiment of the invention. 

Figure 11 illustrates a distributed server assign- 
35 ment system 1101, according to an embodiment of 

the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

40 [0021] The present invention provides a facility for 
adjusting a pool of servers available for particular work 
types based on unmet service needs in a work process- 
ing facility in order to maximize the achievement of serv- 
ice goals* Servers may include service agents, both 

45 human and robotic, A server assignor and a corre- 
sponding server assignment method may each be 
employed in a work distributor to conditionally adjust the 
assignment of servers to server pools, A server pool 
represents a set of servers, each of which has a prefer- 

50 ence sufficient to render him available to perform a cer- 
tain work type, A server can belong to none, one, or 
more server pools. An example of a common work dis- 
tributor where work is incoming telephone calls is an 
automatic call distributor ("ACD"). 

55 [0022] Each server has a preference value and a 
threshold value for different work types. The magnitude 
of a preference value represents an affinity for the asso- 
ciated type of work. The server's threshold value repre- 
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sents a reluctance to perform work of that work type. 
Normally, the senor does not receive work for a work 
type for which the preference value is less than the 
threshold value. However, when the server assignor 
determines that the composite preference value for a 
work type is no longer less than the server's corre- 
sponding threshold value for that work type, then the 
server assignor indicates that the server may be 
included in the server pool for that work type. 
[0023] The server may have just one threshold 
value for all work types, according to one embodiment 
Additionally, the threshold values and the server prefer- 
ence values can be dynamically based upon other auto- 
mated control systems and systems that integrate 
manual inputs from supervisory operators with dynamic 
service and utilization characteristics, 
[0024] The server assignor may compute the com- 
posite preference value from a number of user-selecta- 
ble inputs using a number of user-selectable functions. 
The composite preference value may include a dynamic 
preference value for a work type that has been calcu- 
lated from a variety of inputs, such as service levels, 
queue conditions, alarm conditions, a desired service 
level, answer delays) call abandonment rates, and oper- 
ator interventions. In one embodiment, the inputs of the 
composite preference value function comprise the 
server's preference for the work and a dynamic prefer- 
ence value that is an attribute of the work type. The 
dynamic preference value represents the work process- 
ing facility's preference for having servers perform a 
particular type of work in comparison to other types of 
work, typically without reference to server preferences. 
[0025] The server assignor could utilize any of myr- 
iad functions for a composite preference value that 
receive as inputs the dynamic preference value and the 
server's preference value for the work type. These func- 
tions can also receive as inputs other information such 
as work arrival rates, goal attainment, and other rele- 
vant information required to support the server 
assignor. A simple composite preference value function 
comprises summing the server's preference value for 
the work type and the dynamic preference value. Work 
types for which the server is basically unqualified (with- 
out a preference value) normally (at least in a preferred 
embodiment) receive no composite preference value 
regardless of the dynamic preference value., 
[0026] The confluence of the consideration of many 
types of attributes can determine the work types 
depending on how the enterprise's work operation 
wants to organize. The work type could be determined 
by a combination of the task required, the product, the 
communications medium, geographic, governmental 
jurisdiction, demographic, language, skill, type of serv- 
ice, customer profile, stage in sales process, and regu- 
latory classes. Consider the following examples. A work 
distribution operation may want to differentiate expedi- 
ency by type of media such as inbound telephone calls, 
electronic mail, World Wide Web hits, United States 



Postal Service mail, and other mail. It may want to pro- 
vide a different service profile based upon the type of 
customer relationship such as prospective customer, 
new customer, old customer, lost customer, and unde- 

5 sirable customer. It could require different handling 
based upon regulatory constraints, such as particular 
sales tasks require a server that is licensed in the state 
where the client resides, while the same task can be 
handled by any server for customers in other states. An 

to inquiry to a cellular telephone company may be classi- 
fied geographically in order to satisfy different process- 
ing constraints due to regulation by certain public 
utilities commissions. Prospects and customers could 
be classified according to various market segments to 

is facilitate a market segmentation strategy. Demographic 
factors such as age, income, education, occupation, 
and household size could be used to identify customers 
in various target markets for various product lines. The 
work distribution could require classification by the type 

20 of task, such as address change, billing inquiry, loan 
request, solicited sale, unsolicited sale, sale across 
product lines, technical support, complaint, problem 
identification, and problem resolution. Typically, combi- 
nations of such work and customer attributes effect a 

25 very complicated set of work types. The present inven- 
tion supports such complications without the inefficien- 
cies of unduly fragmenting the server population into 
small static pools. 

[0027] The user-selectable composite value func- 

30 tion should be monotonically increasing with respect to 
both the dynamic preference value and the server's 
preference value, according to a preferred embodiment 
of the invention. That is, if the server's preference value 
increases or decreases then the composite preference 

35 value increases or decreases, respectively, with all 
other things being equal. Likewise, if the dynamic pref- 
erence value increases or decreases then the compos- 
ite preference value increases or decreases, 
respectively, with all other things being equal. Of 

40 course, the skilled artisan will recognize that the com- 
posite preference value function could utilize additional 
inputs or even fewer inputs, depending on the needs of 
the server assignor and the work processing system, 
and should also recognize a variety of suitable methods 

as for producing a composite preference value function 
from these inputs. Some embodiments may utilize over- 
riding control laws that dynamically manipulate the 
selection of the composite value function so as to 
achieve other desired operating characteristics. Exam- 

50 pies of other desired operating characteristics include 
equal allocation of service level performance in excess 
of the associated goals, equal utilization of servers, 
damping of fluctuations in service level attainment, 
damping of fluctuations in server idleness, and mode- 

55 specific behavior. The overriding control laws may con* 
stitute another layer of control on top of the method of 
the user-selectable composite preference value in these 
embodiments of the invention. 
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[0028] An exemplary method and system for com- 
puting a dynamic component in a composite preference 
value is disclosed in U.S. Patent Application 
No,09/24B04Z, "Hierarchical Service Level Remediation 
for Competing Classes Based Upon Achievement of 
Service Level Goals," filed on February 10, 1999, 
assigned to the Mosaix Corporation, and which is incor- 
porated herein by reference. 

[0029] The server assignor and its corresponding 
server assignment method apply a dynamic expediency 
demand of work to effect an expansion in the server 
pool for work types having unmet or marginally achieved 
goals. Likewise, the server assignor can effect a con- 
traction of a server pool for work types deemed to have 
a disproportionate supply of available servers. The 
server assignor and server assignment method ailow a 
servicing operation to utilize servers commensurate 
with the effect of operational rules for expediting work 
and distributing work fairly according to operating rules. 
This can help eliminate manual intervention to reallo- 
cate servers based on realized results. As previously 
discussed, manual dispatching is often too late and 
leads to more problems when the reallocated servers 
are not returned to their preferred work soon enough to 
meet goals. The server assignor and server assignment 
method dynamically enable the automatic shared utili- 
zation of backup servers for a work type without undue 
constraints upon the work processing facility and the 
server organization. The server assignor and server 
assignment method can improve customer service by 
meeting service goals and reduce the burden on super- 
vision by reducing the need for server reallocations 
effected by manual intervention. 
[0030] The server assignor is particularly helpful in 
mitigating service demands associated with work types 
that are subject to service level goals. As previously dis- 
cussed, the service level goals may relate to an enter- 
prise's operating rules* These work types have classes 
of service demands that: are herein called service 
classes. A service class is merely the part of the service 
level goal that defines the set of transactions that apply 
to the goal. The desired service level and the criteria for 
classifying the service into good or bad are not part of 
the service class. For example, assume an operation 
has the goal of processing 80% of the e-mail inquiries 
from premium prospects within 6 hours.. The "e-mail 
inquiries from premium prospects" is the service class 
that pertains to the goal. Whether or not a server proc- 
esses an inquiry within 6 hours does not affect member- 
ship in the service class, and the 80% goal value is not 
part of the definition of the service class. 
[0031] The relationship between work types and 
service classes is frequently complicated and is cer- 
tainly not trivial. Service classes are not necessarily 
mutually exclusive, nor are they necessarily collectively 
inclusive. Service classes may be defined by attributes 
not related to server skills or they may be defined by the 
same attributes that; define server skills. Additionally, 



more than one goal may pertain to a service class. With 
regard to server preferences, to work type is frequently 
a more pertinent characteristic than service class, 
according to an embodiment of the invention. 

5 [0032] The dynamic preference values of the work 
types constitute a vector that functions as a control input 
to a server assignor in a work distributor The dynamic 
preference values may sway decisions on server 
assignments to work. The work distributor biases server 

w distribution to work types in accordance with ate magni- 
tude of their preference values. Without the operation of 
a machine that utilizes dynamic preference values asso- 
ciated with work types, the work distributor or ACD can 
stili function, but with a diminished ability for expanding 

15 or contracting a server pool automatically. With a 
machine using the server assignor, the work distributor 
enjoys a dynamic server pool that enables the attain- 
ment of the goals associated with various service 
classes, 

20 [0033] For example, in a situation in which a work 
distributor would normally have exhausted all servers 
marked as assignable to transactions of a first service 
class, in the presence of the server assignor, the work 
distributor may have additional servers marked as 

25 assignable once die service organization's goals asso- 
ciated with the first service class become sufficiently 
jeopardized, relative to other goals in terms of priority. 
According to an embodiment of the invention, the server 
assignor explicitly expands the pool of available servers. 

30 while the control of distributing work items to servers 
remains with the work distributor. According to another 
embodiment of the invention, the server assignor implic- 
itly expands the pool of available servers in the process 
of selecting work items for each server. The dynamic 

3$ preference values only affect work distribution in a mar- 
ginal sense. For example, a high dynamic preference 
value for a work type will still not place a server in the 
pool for a work type for which be is totally unqualified. 
When no goals ire in jeopardy, the server assignor may 

40 assign a dynamic preference value of zero for all service 
classes. In this case, the work distributor matches serv- 
ers without any compensation for dynamic conditions. 
[0034] While expansion of the server pool for work 
types having jeopardized goals may be a typical mode 

45 for the server assignor and its server assignment 
method, there may also be a need to limit resources 
from exceeding a service level goal. In the situation 
where all goals are being met, and some service levels 
are exceeding their goals much more than other goals, 

so then the operating rules may reallocate the servers in 
order to more evenly distribute the superior service, 
according to an embodiment of the invention. For exam- 
ple, the dynamic preference may become negative, 
rather than positive, causing the composite preference 

55 to be lower than a server's threshold. When the com- 
posite preference falls below the threshold, then the 
server wili temporarily be removed from the server pool 
for this work type until such a time that the service level 
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goal becomes unmet. Thus, in the case where all serv- 
ice goals are being met, the system can balance 
between work by expanding resources md contracting 
resources for any one work type to provide greater con- 
sistency across work types. 

[0035] Figure 1 is a high-level block diagram of a 
sample general-purpose computer system 100 upon 
which a server assignor 102 may execute, according to 
an embodiment of the invention. The computer system 
100 may be contained within a work processing facility, 
according to an embodiment of the invention. In another 
embodiment of the invention, the work processing facil- 
ity may itself be contained within the computer system 
100. The computer system 100 contains a central 
processing unit (CPU) 110, input/output devices 120, 
and a computer memory (memory) 130. Among the 
input/output devices is a storage device 121, such as a 
hard disk drive, and a computer-readable media drive 
122, which can be used to install software products, 
including server assignor 102, which are provided on a 
computer-readable medium, such as a CD-ROM. The 
input/output devices 120 further include a connection 
123 to servers and transaction sources from which 
transactions are received- For example, the connection 
123 may be used to connect the computer system to 
one or more computer telephony interfaces, World Wide 
Web servers, or World Wide Web browsers. This con- 
nection is usable by the server assignor 1 02 to examine 
servers, make servers available for applications and 
transactions, and monitor the processing of transac- 
tions by servers. The memory 130 preferably contains 
the server assignor 1 02, 

[0036] While the server assignor 102 is preferably 
implemented an a computer system configured as 
described above, those skilled in the art will recognize 
that it may also be implemented on computer systems 
having different configurations. For example, the server 
assignor 102 may be implemented on a computer sys- 
tem having different components than described above. 
The server assignor 102 may also be implemented on 
special-purpose computing systems, such as those in a 
call center The server assignor 102 may further be 
implemented without software in special-purpose hard- 
ware, using, for example, application-specific integrated 
circuits ("ASICs"). An automatic call distributor ("ACD") 
in a call center or a work flow automation system may 
also include the server assignor 102 as part of its func- 
tionality. 

[0037] In order to more fully describe the details of 
the server assignor 102, its operation in conjunction 
with a specific example is discussed hereafter. This 
example is designed to provide a convenient basis for 
discussing the operation of the server assignor 102, and 
therefore is not necessarily representative in all senses 
of a typical application of the server assignor 102. 
Indeed, those skilled in the art will recognize that the 
server assignor 102 may be applied to scenarios that 
are both more extensive and diverse than the scenario 



portrayed in the example, 

[0038] Figure 2 is a server preference table 200 
illustrating the preferences of various servers for the 
various work types 202 that represent types of work per- 

5 formed in the work processing facility, according to an 
embodiment of the invention. Each server in the system 
has a server ID 201. Each server may theoretically per- 
form work associated with each possible work type 202 
identified by the service organization. 

w [0039] Each server has a preference value 203 for 
performing work of a particular work type 202* The mag- 
nitude of a preference value 203 represents an affinity 
for the associated work type 202* The magnitude of the 
preference value 203 may also represent a measure of 

15 a server's skills with regard to the associated work type 
202. Each server has a threshold value 204 that repre- 
sents the server's a reluctance for performing tasks 
associated with a particular work type 202. The thresh- 
old value 204 may also represent a measure of the 

20 server's disabilities with regard to performing the tasks 
associated with a particular work type 202, Accordingly, 
the server preference table 200 has entries 205-209 
corresponding to each server ID 201 and each work 
type 202, For example, the entry 205 represents the 

25 preferences of the server with server ID 100 with regard 
to the work type "calls from prospects." For this particu- 
lar work type, the server ID 100 has a preference value 
far the service class of "8" and a threshold value for the 
service class of "9." Normally, the server does not do 

30 work for which the preference value is less than the 
threshold value. Accordingly, the server ID 100 would 
not normally perform tasks associated with "calls from 
prospects." On the other hand, as indicated in the entry 
205, the server ID 100 would typically perform tasks 

35 associated with "claims calls" 206 since the preference 
value 203 for this work type is "4" while the threshold 
value 204 is "3." 

[0040] Work types for which the server is basically 
unqualified have no preference value or a preference 

40 value of "0." For example, the server ID 1 01 is not qual- 
ified to perform work associated with "calls from pre- 
ferred customers" as shown in entry 209. Accordingly, 
the work distributor will not assign the server ID 101 to 
perform work associated with calls from preferred cus- 

45 tomers. 

[0041] Figure 3 is a diagram showing a table 300 
illustrating server preferences and thresholds for work 
types performed in the work processing facility coupled 
with a composite preference value, according to an 

so embodiment of the invention. The composite preference 
value accounts for not only an individual's preferences 
for a particular work type but also the work processing 
facility's preferences with regard to the work type. Com- 
paring Figures 2 and 3, it can be seen that the contents 

55 of columns 301 -304 in the table 300 correspond respec- 
tively to the contents of columns 201-204 in the table 
200, The table 300 also includes an additional column: 
a composite preference value column 305 that also rep- 
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resents the work processing system's overall prefer- 
ence for the respective server to perform work that 
contains the work type 302. For example, the composite 
preference value for server ID 100's "calls from pros- 
pects" is "10" while the Server ID 100's composite pref- 
erence value for "claims calls" is "8." 
[0042] The server assignor 1 02 may utilize a variety 
of functions to compute the composite preference value 
that may include a dynamic preference for the work 
type. At least one exemplary procedure for generating a 
dynamic preference value for a work type is disclosed in 
U.S. Patent Application No. 09/149,877, "Dynamically 
Assigning Priorities for the Allocation of Server 
Resources to Competing Classes of Work Based Upon 
Achievement of Service Level Goals," filed on Septem- 
ber 8, 1998, assigned to the Mosaix Corporation, and 
which is incorporated herein by reference. 
[0043] Figure 4 is a flowchart illustrating the gener- 
ation of composite preference values using the server 
assignor 102 or its corresponding method, according to 
an embodiment of the invention, 

[0044] The server assignor 102 locates a server's 
preference value for a selected work item's work type 
(step 401). In some embodiments of the invention, the 
server assignor 102 determines the work type for the 
selected work item. In other embodiments of the inven- 
tion, the determination of the work type for the selected 
work item may be performed prior to the generation of 
composite preference values, with the server assignor 
102 simply locating the determined work type for the 
work item. The server assignor 102 may examine a 
server preference table, such as the server preference 
table 200 shown in Figure 2. Assume that the available 
server is the server ID 100 shown in the server prefer- 
ence table 200 of Figure 2 and that the selected work 
type is "calls from prospects." Accordingly, the server 
assignor 102 would identify the server ID 100's prefer- 
ence for "calls from prospects" as having a preference 
value of 8." 

[0045] The server assignor 102 locates the 
dynamic preference value for the work item (step 402), 
As previously mentioned, the dynamic preference value 
could he an attribute of the work type, A number of func- 
tions may be utilized in determining the dynamic prefer- 
ence value for the work type. For example, the dynamic 
preference value may be based upon attained service 
levels, queue conditions, a desired service level, alarm 
conditions, answer delays, call abandonment rates, or 
operator interventions. Assume that the dynamic prefer- 
ence value is based upon a combination of attain- 
ment/no n-attainment of desired service level and a 
priority for the work type. Accordingly, higher priority 
work types whose desired service levels are not pres- 
ently being attained will have higher dynamic prefer- 
ence values than other work types, e.g., work types 
whose service levels are being attained or work types of 
lower priority Assume further that the dynamic prefer- 
ence value for "calls from prospects" is "4." 



[0046] The server assignor 102 locates the com- 
posite preference value function presently selected 
within the work processing facility (step 403). As previ- 
ously discussed, the server assignor 1 02 allows for user 
5 selection of various parameters, such as the composite 
preference value function. At various times, facility man- 
agement, for example, may determine that one compos- 
ite preference value function is preferable to another 
[0047] An exemplary composite preference value 
w function might comprise adding the server's preference 
value for a work item's work type (step 401) with the 
dynamic preference value for the work item (step 402) . 
Another exemplary composite preference value function 
might comprise multiplying the server's preference 
15 value for a work item's work type (step 401) with the 
dynamic preference value for the work item (step 402), 
Yet another exemplary composite preference value 
function might comprise adding the server's preference 
value for a work item's work type (step 401) weighted 
20 according to another parameter with the dynamic pref- 
erence value for the work item (step 402) also weighted 
according to another parameter A variety of scaling fac- 
tors may also be used in still other exemplary embodi- 
ments of the composite preference value function, 
25 [0048] Regardless of the composite value function 
selected, the server assignor 1 02 utilizes the composite 
preference value function to compute the composite 
preference value (step 404). Assume that the presently 
selected composite preference value function calls for 
30 adding the server's preference value with the dynamic 
preference value. Adding the server ID 1 00's preference 
value for "calls from prospects" ("8") wish the dynamic 
preference value for "calls from prospects" ("4") yields 
"12." 

35 [0049] As previously discussed, the work process- 
ing facility does not normally provide work to a server 
when the server's preference value is less than the 
server threshold value for the same work type. The 
server ID 100's preference value for "calls from pros- 

40 pects" ("8") is less than the server ID 1 00's correspond- 
ing threshold value ("9"), as shown in Figure 2. The 
work processing facility would not normally consider the 
server ID 100 to be in the pool of servers that may be 
assigned work associated with "calls from prospects," 

45 However, as shown above, the server ID 1 00's compos- 
ite preference value is 12, which exceeds the server ID 
1 00's threshold value of 9, In other words, the needs of 
the work processing facility for the server ID 1 00 to proc- 
ess "calls from prospects" now outweighs the server ID 

so 1 00's reluctance to perform such tasks. Accordingly, the 
work processing facility may now consider the server ID 
100 to be within the pool of servers who may receive 
calls from prospects. Of course, when a re-calculation 
of the composite preference value for the "calls from 

55 prospects" work type results in a composite preference 
value lower than the server ID 100's threshold value, 
then the server ID 100 may be removed from the "calls 
from prospects" server pool. In addition, the composite 
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preference value (according to a preferred embodiment) 
will never result in the assignment of an unqualified 
server to a server pool Work types for which a server is 
basically unqualified (having a preference value of "0") 
may receive a composite preference vaiue of "0," 
[0050] The composite preference vaiue function 
may be any of myriad functions of the service class pref- 
erence value and the server's preference value for the 
work type, according to an embodiment of the invention. 
The composite preference function may be dynamically 
selected contingent upon various operating modes and 
various other operating conditions independent of nor- 
mal service goals. Such modes might be related to sec- 
ondary goals involving efficiency of the server 
population, fairness considerations, job enrichment 
desires, or particular exceptional conditions. A simple 
example of an operating condition is time of day while 
another is a day of the week where the business is oper- 
ating under different business rules, 
[0051] Figures 5A and 5B are a flowchart illustrat- 
ing the server dispatch procedure, according to an 
embodiment of the invention. The server assignor 102 
sets no examination interval (step 501). The examina- 
tion interval may comprise any number of time periods 
or conditions. In at least one embodiment the examina- 
tion interval may be set by other functionality within the 
work processing facility. 

[0052] The server assignor 102 determines 
whether a termination condition has arisen (step 503). A 
termination condition may arise due to a number of fac- 
tors, including the shutdown of the work processing 
facility. If a termination condition has arisen (step 503), 
then the server assignor 1 02 terminates its operations. 
The server assignor 102 otherwise continues opera- 
tions at some regular interval until a termination condi- 
tion arises. 

[0053] If a termination condition has not arisen 
(step 503), then the server assignor 102 determines 
whether an examination interval has concluded (step 
505). If an examination interval has not concluded (step 
505), then the server assignor 102 waits (step 507) 
before re-determining whether a termination condition 
has arisen (step 503) and/or the examination interval 
has concluded (step 505). The length of the examina- 
tion interval may be user selectable, and the examina- 
tion interval may be so frequent as to be essentially 
continuous, according to at least one embodiment of the 
invention. 

[0054] If an examination interval has concluded 
(step 505), then the server assignor 102 determines 
whether all work types have been examined (step 509). 
If all work types have been examined (step 509), then 
the server assignor 102 returns to determining whether 
a termination condition has arisen (step 503) before 
otherwise proceeding to determine if another examina- 
tion interval has concluded (step 505), 
[0056] Of course, a skilled artisan will recognize 
that the server assignor 102 does not typically analyze 



all work types and all servers all of the time. In practice, 
an "examination" may begin when a server becomes 
available. The examination would concern that server 
only and with regard only to the work types represented 
5 by work items already queued. In addition, an examina- 
tion may also begin when a work item arrives in the 
work processing facility. The examination interval would 
concern the newly arrived work item and with regard to 
servers already awaiting work. An increase in a prefer- 
to ence value or a decrease in a threshold value could also 
trigger an examination. A server need not generally be 
included in a new server pool when the server is pres- 
ently busy with another non-interruptible work item. Of 
course, little need arises to determine server member- 
75 ship in a server pool for work types where no work is 
presently queued. As a skilled artisan will recognize, 
these conditions will substantially reduce the process- 
ing demands associated with the server assignor 102, 
according to an embodiment of the invention. 
20 [0056] If all work types have not been examined 
(step 509), then the server assignor 102 selects the 
next work type to be examined (stop 511). The server 
assignor 1 02 determines whether all servers have been 
examined (step 513), If the server assignor 102 has 
25 examined all servers (step 513), then the server 
assignor 102 returns to determining whether all work 
types have been examined (step 509), 
[0057] If all servers have not been examined (step 
513), then the server assignor 1 02 selects a next server 
30 (step 515). The server assignor 102 determines 
whether the selected server's preference value is less 
than the server's threshold value (step 517), If the 
selected server's preference value is not less than the 
server's threshold value (step 517), then the server 
35 assignor 102 makes the server available for the 
selected work type (step 523), Making the server avail- 
able for the selected work type may entail modifying a 
server pool utilized by the work assignment facility in the 
work processing system. On some occasions, the 
40 server may have previously been assigned to the server 
pool for the work type, and no additional processing will 
be required. Of course, as discussed above, not all 
servers and all work items necessarily need to be exam- 
ined all the time. 
45 [0058] If the selected server's preference value is 
less than the server's threshold value for the selected 
work type (step 517), then the server assignor 102 
updates the composite preference value associated 
with the work type and server (step 519). Figure 4 pro- 
50 vides an exemplary procedure for updating a composite 
preference value. Updating the composite preference 
value associated with the work type and server may 
include determining which composite preference value 
function the server assignor 1 02 should utilize. As previ- 
55 ously discussed, the user may select the composite 
preference value function used by the server assignor 
102, according to an embodiment of the invention. 
[0059] The server assignor 102 then applies the 
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selected composite preference value function to deter- 
mine whether the composite preference value is greater 
than or equal to the server's threshold value (step 521), 
If the composite preference value is greater than or 
equal to the server's threshold value, than the server 
assignor 102 makes the server available for this work 
type (step 523), The server assignor 1 02 may simply 
indicate to the work processing facility that the server 
should be included in the server pool for the work type, 
without actually undertaking any of the steps required to 
accomplish the assignment of the server to the server 
pool for the work type. If the composite preference value 
is not greater than or equal to the server's threshold 
value, then the server assignor 102 does not select the 
server for this work type and returns to examining other 
servers (step 513) 

[0060] The flowchart shown in Figures 5A and 5B 
for the server dispatch procedure is equally applicable 
for both centralized and distributed server dispatch pro- 
cedures. Accordingly, the server dispatch procedure 
may exist in a centralized embodiment as well as a dis- 
tributed embodiment. For example, the evaluation of the 
dynamic preference can be determined by one process 
running on one or more processors while the composite 
preferences could be determined by processors each of 
which is dedicated to a server, where these dedicated 
processors obtain the set of dynamic preferences 
through some means of communication. The actual 
processing of the server dispatch process may be real- 
ized in any configuration that is practical for a particular 
implementation. 

[0061] Figures 6A-6D illustrate the change in 
assignment of servers to various server pools 603-605 
over time due to the server assignor 102, according to 
an embodiment of the invention. For purposes of illus- 
tration, one can assume that a work type 601 associ- 
ated with the server pool 603 has a higher average 
composite preference value than the work type associ- 
ated with the server pool 604 which in turn has a higher 
average composite preference value than the work type 
associated with the server pool 605. 
[0062] Because of unmet needs in the work 
processing facility, the server assignor 102 allows more 
servers to be made available for work types whose 
goals are not being met. Changes in the assignment of 
servers alters a number of available servers 602 in the 
server pools from the chart shown in Figure 6A to the 
chart shown in Figure 6B. In Figure 6A, the work type 
"calls from prospects" has a server pool 603 of 42 avail- 
able servers. Because of unachieved goals associated 
with ''calls from prospects," the server assignor 102 
increasingly updates the number of servers in the 
server pool 603 to 48 servers, as shown in Figure 6B. Of 
course, a server may be assigned to more than one 
server pool. 

[0063] Similarly, the number of servers in the 
"claims calls" server pool 604 has decreased during the 
time interval represented by Figures 6A and 6B. The 



decrease in the number of servers in the "claims calls" 
server pool 604 could be clue to changing server prefer- 
ence values or to changes in the dynamic preference 
value. The server pool 605 for the "calls from preferred 
5 customers" work type remains constant during the time 
interval represented by Figures 6A and 6B„ Of course, 
the servers in the "calls from preferred customers" 
server pool 605 shown in Figure 6B need not necessar- 
ily be the same servers shown for the "calls from pre- 
w ferred customers" server pool 605 of Figure 6A. 

[0064] Because of unmet needs in the work 
processing facility, the server assignor 102 continues to 
utilize a dynamic preference value that results in making 
more servers available for the "calls from prospects" 
is server pool 603, as shown by comparing Figure 6B with 
Figure 6CX Similarly, the "claims calls" server pool 604 
and the "calls from preferred customers" server poo! 
605 collectively decrease during the time interval repre- 
sented by Figures 6B and 6C„ 
20 [0065] The server assignor 1 02 may be designed to 
retain a maximum and/or minimum number of servers 
for a server pool, according to an embodiment of the 
invention. For example, the "calls from preferred cus- 
tomers" server pool 605 may have a minimum serves 
25 number of "10." Accordingly, the server assignor 102 
refrains from re-assigning servers from the "calls from 
preferred customers" server pool 605 to the server 
pools 603-604 once the server pool 605 has reached its 
minimum number of servers, which may also be known 
3a as reserved servers. 

[0066] The server assignor 102 may contract a 
server pool for work types deemed to have a dispropor- 
tionate supply of available servers. While expansion of 
the server poo! for work types having jeopardized goals 
35 is the typical mode for the server assignor 102 and its 
server assignment method, the server assignor 102 
may also need to limit server resources from exceeding 
a service level goal, according to an embodiment of the 
invention. In the situation where all goals are being met, 
40 and some service levels are exceeding their goals much 
more than other service levels are exceeding their 
respective goals, then the server assignor's operating 
rules may reallocate the servers in order to more evenly 
distribute the server resources. 
45 [0067] For example, assume that the "calls from 
prospects" server pool 603 shown in Figure 6C contains 
more servers than are necessary to achieve the associ- 
ated service goals. Since the goals associated with the 
"calls from prospects* server pool 603 are now being 
so achieved beyond a desired level, then the number of 
servers may be decreased so that other service goals 
may also be achieved. Accordingly, the number of serv- 
ers in the "calls train prospects" server pool 603 
decreases from Figure 6C to Figure 6D. The number of 
55 servers assigned to the server pools 604-605 corre- 
spondingly increases from Figure 6C to Figure 6Q. 
[0068] To reduce the number of servers in the 
server pool 603, the server assignor 102 may make the 
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dynamic preference value for the server pool 603 
become negative, rather than positive, causing the com- 
posite preference value to be lower than one or more 
server's threshold value. When the composite prefer- 
ence value falls below a server's threshold value (where 5 
the server's preference value is also lower than the 
threshold value), then the server will temporarily be 
removed from the server pool for the work type until the 
service level goal becomes unmet. Thus, in the case 
where all service goals are being met, the server ? 
assignor 102 may balance between work types by 
expanding resources (e.g., servers) and contracting 
resources (e.g., servers) for any one work type to pro- 
vide greater consistency across some set of work types. 
It should be obvious to one skilled in the art that the ^ 
dynamic preference value may remain at zero, be 
increasing, or not be considered while the function(s) 
driving the composite preforence value cause(s) the 
composite preference value to fall below a server's 
threshold value, ; 
[0069] Figure 7 is a diagram showing a table 700 
that includes a dynamic preference value column 701 
as well as server preferences and thresholds for work 
types performed in the work processing facility and a 
composite preference value, according to an alternative 
embodiment of the invention. Comparing the table 300 
of Figure 3 with the table 700, it can be seen that the 
columns 301-305 of table 300 correspond respectively 
so the columns 301-305 of the table 700, The table 700 
also includes the dynamic preference value column 701 
that represents the service organization's current pref- 
erence value for performance of various work types. 
[0070] As previously discussed, a number of meth- 
ods may be used to compute the composite preference 
value recorded in the composite preference value col- 
umn 305, In the sable 700, the composite preference 
values in the composite preference value column 305 
have been determined by adding together the server 
preference for the work type column 303 with the 
dynamic preference value for the work type 701. For 
example, the composite preference value for server ID 
100 ! s "calls from prospects" is "10" which has been 
computed by adding the Server ID 100's preference 
value of "8" for this work type with the dynamic prefer- 
ence value for this work type of "2," In all other respects, 
the invention operates in the manner described above. 
[0071] The threshold value for a work type has pre- 
viously been described as bearing a relationship to a 
particular server. For example, as shown in Figure 2, 
the Server ID 1 00's threshold value for the "claims calls" 
work type is "3" while the Server ID 10Vs threshold 
value for the "claims calls" work type is "7." Similarly, the 
Server ID 100's threshold value for the "claims calls" 
work type differs from the Server ID 100's threshold 
value for the "calls from prospects* work type, 
[0072] In an alternative embodiment of the inven- 
tion, the threshold value for a work type may be estab- 
lished without reference to a particular server. Figure 8 



is a server preference table 800 illustrating the prefer- 
ences of various servers for the various work types 202 
that represent types of work performed in the work 
processing facility, according to an embodiment of the 
invention. The server preference table 800 resembles 
the server preference table 200 shown in Figure 2, 
exceptthe server preference table 800 does not contain 
the server threshold for work type column 204 shown in 
Figure 2, 

o [0073] The server preference table 800 may be 
associated with a threshold value table 806 that con- 
tains appropriate threshold values for various work 
types, according to on alternative embodiment of the 
invention. In this embodiment, the server assignor 102 
\s will reference an appropriate value in the threshold 
value table 806 in determining whether to assign work 
to a particular server. For example, the threshold value 
table 806 may have just one threshold value for all work 
types, according to one embodiment The threshold 
zo value table 806 may instead have one threshold value 
for all work types for each server. Alternatively, the 
threshold values and the server preference values may 
be dynamically based upon other automated control 
systems and systems that integrate manual inputs from 
25 supervisory operators with dynamic service and utiliza- 
tion characteristics. In addition, the threshold value may 
be differently determined for each work type. Of course, 
the server preference table 800 and the threshold value 
table 806 may be stored in a common memory element 
30 and may have inter-related data structures, according to 
an embodiment of the invention, 
[0074] Of course, the elements contributing to a 
work type for the determination of server preference 
may be totally independent of the attributes that deter- 
35 mine the dynamic preference value, according to an 
embodiment of the invention. For example, as shown in 
Figure 8, one can readily see that the work type needed 
to get the server preferences for the server ID 100 is 
independent of other attributes, such as a regional 
40 attribute describing the location of a caller or the loca- 
tion of the server ID 100. However, the dynamic compo- 
nent of the preference (which is independent of the 
server) may be determined partly by other attributes, 
such as a regional attributes. Additionally, the work 
45 types shown in Figure 8, for example, need not neces- 
sarily be utilized to any extent in determining the 
dynamic component of the preference. 
[0075] Figure 9A is a high-level block diagram of 
another general-purpose computer system 100 that 
so includes a threshold value determiner 91 1 and a com- 
posite preference evaluator 910, according to an alter- 
native embodiment of the invention. The threshold value 
determiner 91 1 may compute the threshold values for 
the threshold value table 806 shown in Figure 8. The 
55 composite preference evaluator 910 may determine 
whether the presently selected user-selectable com- 
posite preference value function is the most appropriate 
composite preference value function for achieving the 
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enterprise's objectives with regard to the work process- 
ing facility, according to an embodiment of the invention. 
In ail other respects, the computer system 1 00 operates 
in the manner previously described for the computer 
system 100 shown in Figure 1. Of course, the compos- 
ite preference evaluator 910 and the threshold value 
determiner may be included in other functionality, such 
as the server assignor 1 02. 

[0076] The composite preference evaluator 910 
may utilize overriding control laws that dynamically 
manipulate the selection of the composite value func- 
tion so as so achieve other desired operating character- 
istics, such as equal allocation of service level 
performance in excess of the associated goals, equal 
utilization of servers, damping of fluctuations in service 
level attainment, damping of fluctuations in server idle- 
ness, and mode-specific behavior. The composite pref- 
erence evaluator 910 may be considered to constitute 
another layer of control on top of the previously 
described composite preference value function in this 
embodiment of the invention, 

[0077] The composite preference evaluator 910 
may dynamically select the composite preference func- 
tion contingent upon various operating modes and vari- 
ous other operating conditions independent of normal 
service goals,. Such modes might be related to second- 
ary goals involving efficiency of the server population, 
fairness considerations, job enrichment desires, or par- 
ticular exceptional conditions, 

[0078] Figure 9B is a flowchart illustrating some of 
the operations performed by the composite preference 
evaluator 910, according to an embodiment of the 
invention. 

[0079] The composite preference evaluator 910 
evaluates the enterprise and its associated work 
processing states to determine the overall attainment 
level of the enterprise's objectives for the work process- 
ing facility (step 901),. The composite preference evalu- 
ator 910 then determines whether the presently 
selected user-setectable composite preference value 
function is the appropriate composite preference value 
function in light of the evaluation of the enterprise and 
its associated work processing states (step 902). 
[0080] If the composite preference evaluator 910 
determines that the presently selected user-selectable 
composite preference value function is the appropriate 
composite preference value function in light of the eval- 
uation of the enterprise and its associated work 
processing states (step 902), then the composite prefer 
ence evaluator 91 0 enters a wait state (step 903) before 
once again performing the enterprise evaluation (step 
901). 

[0081] If the composite preference evaluator 910 
determines that the presently selected user-selectable 
composite preference value function is not the appropri- 
ate composite preference value function in light of the 
evaluation of the enterprise and its associated work 
processing states (step 902), then the composite prefer 



ence evaluator 910 selects another user-selectable 
composite preference value function based on the 
present enterprise evaluation (step 904). The compos- 
ite preference evaluator 910 then enters a wait state 
5 (step 903) before once again performing the enterprise 
evaluation (step 901), 

[0082] The wait state (step 903) could terminate by 
a number of means and for a variety of reasons. For 
example, the wait state could be a predetermined 
w period of time. Additionally, it could be triggered contin- 
gent upon or synchronous with the utilization of the 
composite preference value function or other events. As 
previously discussed, the confluence of many types of 
attributes can determine the work types, according to 
is an embodiment of the invention. The work type may be 
determined by multiple considerations, such as a com- 
bination of the task required, the product, the communi- 
cations medium, geographic, governmental jurisdiction, 
demographic, language, skill, type of service, customer 
20 profile, stage in sales process, and regulatory classes, 
according to embodiments of the invention. 
[0083] Figure 10 is a table 1000 illustrating server 
preferences and thresholds for work types performed in 
the work proceasing facility coupled with a composite 
25 preference value, according to an embodiment of the 
invention. The table 1000 generally resembles the table 
300 shown in Figure 3 except that the work types in the 
work type column 302 may contain more than a single 
attribute. For example, a row 1001 contains a multiple 
30 attributes work type "calls from prospects in the western 
region." A corresponding row 306 in the table 300 con- 
tains the single attribute work type "calls from pros- 
pects." Assigning multiple attributes in a work type may 
increase the complexity of the over-ail system and the 
35 total number of work type entries. While the table 1000 
only lists the attributes for a server ID 100, similar infor- 
mation could be entered for other servers, 
[0084] Consider to following example using the 
table 1000: an inquiry to a cellular telephone company 
40 may be classified geographically in order to satisfy dif- 
ferent processing constraints in addition to classifying 
the inquiry as a work type for determination of server 
preference. Work items entering the work processing 
facility may not only be categorized for a first attribute 
45 (e.g., "prospect calls" or "claims calls") but may also be 
classified according to a second attribute {e.g.,, a 
regional description). Work items may also be classified 
according to various market segments to facilitate a 
market segmentation strategy Demographic factors 
so such as age, income, education, occupation, and 
household size could be used to identify customers in 
various target markets for various product lines. Typi- 
cally, combinations of work and customer attributes 
effect a very complicated set of work types. The present 
55 invention supports such complications without the inef- 
ficiencies of unduly fragmenting the server population 
into small static pools. 

[0085] The table 1000 also represents die need for 
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some work types to have high priorities although the 
work type may riot be performed frequently. For exarrv 
pie, the work processing facility may operate under var- 
ious regulatory constraints, such as the "public utility 
mandated calls" work type shown in a row 1005. The 
"public utility mandated calls" work type may comprise 
calls having very little profitability for the enterprise but 
calls that must nevertheless receive service at some 
officially mandated minimum/maximum level. Accord- 
ingly, the table 1000 illustrates a high composite prefer- 
ence value in the row 1005, indicating that the "public 
utility mandated calls" has come close to reaching (or 
even dropping below), the publicly mandated service 
level Once the server assignor 102 has re-attained the 
required service level for the "public utility mandated 
calls," then the composite preference value drops from 
its high value. In addition to regulatory constraints, the 
table 1000 may contain other important, high-value 
goals that may be of limited importance to the enter- 
prise otherwise, such as the attainment of service levels 
mandated by agreements with various telecommunica- 
tions service workers unions. 

[0086] As previously discussed, the server dispatch 
procedure may be both centralized and distributed. Fig- 
ure 1 1 illustrates a distributed server assignment sys- 
tem 1 101, according to an embodiment of the invention. 
The distributed server assignment system 1101 com- 
prises computer systems 1 00a-1 OOf. The computer sys- 
tems 100a-100f contain server assigners 102a-102f 
and otherwise resemble to computer system 1 00 shown 
in Figure 1. 

[0087] The server assignors 102a-102f may oper- 
ate in the mannerthus described for the server assignor 
102. The server assignors 102a-102f may be located 
within a single work processing facility or spread across 
multiple work processing facilities that share work items 
(or pieces of work items) with each other. 
[0088] When one of the server assignors 1 02a- 1 02f 
cannot accomplish its server assignment tasks, then the 
server assignor communicates to the other server 
assignors using a network 1 100, The server assignors 
102a-102f may also communicate status information 
with each other using the network 1 1 00, 
[0089] Some of the server assignors 102a-102f 
may perform the dynamic preference value determina- 
tion while other server assignors 102a-102f determine 
the composite preference value function, according to 
another embodiment of the invention. In this embodi- 
ment, there may be no communication between server 
assignors, and they act independently, except for com- 
munications with a specialized server assignor(s) that 
provides the dynamic preference value determination, 
[0090] While this invention has been shown and 
described with references to preferred embodiments, it 
will be understood by those skilled in the art that various 
changes or modifications in form and detail may be 
made without departing from the scope of the invention, 
for example, the preference values utilized by the server 



assignor may be used to assign resources of all types. 
Further, preference values that are not contiguous inte- 
gers may be assigned. Further, preference levels that 
are not contiguous integers way be assigned by the 
5 work processing facility, as may be non-numeric service 
levels. For sample, the criteria for meeting good or bad 
service on a particular work type could avoid the use of 
integer or decimal numbers by using instead a Boolean 
function of transaction attributes or even some form of 
w alphanumeric indicators, e.g., A1>C3. Moreover, a 
skilled artisan may readily utilize well-known empirical 
procedures for determining exemplary values to use for 
the server's preference values, threshold values, and 
dynamic preference values in any given work process- 
es ing facility. 

[0091] While the description has discussed servers 
as belonging to server pools, a skilled artisan will recog- 
nize that the servers need never really be identified as 
members of a particular server pool. In other words, the 
20 servers may merely receive work of one type or another, 
hence they may be thought of as belonging to a server 
pool for that work type even though the pool may not 
physically exist 

[0092] The invention is also applicable to systems 
25 in which work items are described with regard to both a 
work type and a service class. The service class may 
describe particular aspects of the work item while the 
work type describes the work item from the server's 
point of view. Accordingly, in some embodiment of the 
30 invention, the service class may influence the dynamic 
preference value and ultimately the composite prefer- 
ence value. 

[0093] While the examples discussed above relate 
to calls in a call center, the invention is not limited to the 

35 processing of calls in a call cater by servers, both 
human and/or robotic. The invention may be applied to 
the servicing of any form of work type and any form of 
service class- For example, the invention is equally 
applicable to the processing of electronic mail mes- 

40 sages and video streaming tasks. 

[0094] These and other changes can be made to 
the invention in Sight of the above detailed description. In 
general, in the following claims, the terms used should 
not be construed to limit the invention to the specific 

45 embodiments disclosed in the specification and the 
claims, but should be construed to include all hierarchi- 
cal remediation methods and systems that operate in 
accordance with the invention. Accordingly, the inven- 
tion is not limited by the disclosure, but instead its scope 

so is to be determined by the following claims. 

Claims 

1. A method for determining if a server (201) should 
55 be assigned to a server pool for a work type (202) in 
a work processing facility, the server pool config- 
ured to retain an indication of servers that process 
work of the work type, CHARACTERISED BY: 
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determining (507) if a server's first value (203) 
for the work type is less than a server's second 
value (204) for the work type, wherein the first 
value indicates the server's positive indicator 
for the work type and the second value indi- 5 
cates the server's negative indicator for the 
work type; 

determining (401-404) a composite preference 
value (305) for the work type if the server's first 
value for the work type is less than the server's w 
second value for the work type; 
determining (521) if the determined composite 
preference value for the work type is greater 
than the server's second value for the work 
type; and * 5 
sending (523) an indication to the work 
processing facility that the server is suitable for 
assignment to the server pool for the work type 
if the composite preference value for the work 
type is greater than the server's second value 20 
for the work type„ 

2. The method of claim 1 wherein: 

determining the composite preference value 25 
comprises 

determining (402) a dynamic preference value 
(701) for the work type, wherein the determined 
dynamic preference value reflects a measure- 
ment of the work processing facility's need to 30 
have servers perform work of the work type; 
accessing (403) a user-selectable composite 
preference value function that is configured to 
determine a composite preference value; and 
providing (404) the server's determined prefer- 35 
ence value for the work type and the deter- 
mined dynamic preference value for the work 
type to the accessed user-selectable compos- 
ite preference value function to generate the 
composite preference value for the work type. 40 

3. The method of claim 1 , further including: 

not assigning (517-521) the server to the 
server pool of the work type if the server's first as 
value is learn than the server's second value 
unless the composite preference value for the 
work type is greater than the server's second 
value for the work type, 

50 

4. The method of claim 1 , further comprising: 

re-determining (519) the composite preference 
value for the work type; 

determining (521) if the re-determined com- 55 
posite preference vaiue for the work type is 
greater than the server's second value; and 
sending another indication to the work process- 



ing facility that the server should be removed 
from the server pool (603) for the work type if 
the re-determined composite preference value 
for the work type is less than the server's sec- 
ond value. 

5. The method of claim 1 wherein: 

the work processing facility has a plurality of 
server pools (603-605) for a plurality of work 
types (601), and wherein 
a composite preference value is determined 
(511) for each work type of the plurality of work 
types if the server's first value for that work type 
is less than the server's second value for that 
work type. 

6. A system (100) for determining if a server (201) 
should be assigned to a server pool for a work type 
(202) in a work processing facility, the server pool 
configured to retain an indication of servers that 
process work of the work type, CHARACTERISED 
BY: 

a first comparator (102:507) configured to 
determine if a server's first value (203) for the 
work type is teas than the server's second 
value (204) for the work type, wherein the first 
value indicates the server's positive indicator 
for the work type and the second value indi- 
cates the server's negative indicator for the 
work type; 

a second comparator (102:401-404) config- 
ured to determine a composite preference 
value (305) for the work type if the server's first 
value for the work type is less than the server's 
second value for the work type; 
a third comparator (102:521) configured to 
determine if the determined composite prefer- 
ence value for the work type is greater than the 
server's second value for the work type; and 
a result indicator (102:523) configured to send 
an indication to the work processing faciiity that 
the server is suitable for assignment to the 
server pool for the work type if the composite 
preference value for the work type is greater 
than the server's second value for the work 
type. 

7. The system of claim 6 wherein: 

the second comparator comprises 
a determiner (102:402) configured to deter- 
mine a dynamic preference value (701) for the 
work type, wherein the dynamic preference 
value reflects a measurement of the work 
processing facility's need to have servers per- 
form work of the work type; and 
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a processor (11 0:403,404) configured to pro- method as claimed in any of claims 1 to 5. 

vide the server's determined first value for the 
work type and the determined dynamic prefer- 
ence value for the work type to a user-selecta- 
ble composite preference value function 5 
configured to generate the composite prefer- 
ence value for the work type. 

8. The system of claim 6 wherein: 

10 

the result indicator is configured (517-521) to 
indicate that the server should not be assigned 
to the server pool of the work type if the 
server's preference value is less than the 
server's threshold value unless the composite 15 
preference value for the work type is greater 
than the server's threshold value for the work 
type. 

9. The system of claim 6 wherein: 20 

the second comparator is configured (519) to 
re-determine the composite preference value 
for the work type; and the system further com- 
prising 25 
a fourth comparator (102:521) that is config- 
ured to determine if the re-determined compos- 
ite preference value for the work type is greater 
than the server's threshold value, and 
a second result indicator (102) that is config^ 30 
ured to send another indication to the work 
processing facility that the server should be 
removed from the server pool (603) for the 
work type if the re-determined composite pref- 
erence value for the work type is less than the 35 
server's threshold value. 

10. The system of claim 6 wherein: 

the work processing facility has a plurality of 40 
server pools (603-605) for a plurality of work 
types (601), and wherein 
the second comparator is further configured 
(511) to determine a composite preference 
value for each work type of the plurality of work 45 
types if the server's preference value for that 
work type is less than the server's threshold 
value for that work type„ 

11. A computer program product directly loadable into so 
the internal memory of a digital computer compris- 
ing code for performing a method as claimed in any 

of claims 1 to 5 when said product is run on a com- 
puter, 

55 

12. A computer program product stored on a computer 
usable medium comprising computer readable pro- 
gram means for causing a computer to perform a 
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